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研究成果の概要（英文）：We defined several classes of weighted zeta functions of noncommutative 
weighted graphs; they are considered to have symmetric directed edges that are weighted by 
noncommutative quantities such as matrices or quaternions. We obtained main properties of the zeta 
functions such as determinant expressions. We generalized the theories of first and second weighted 
zeta functions of graphs to the case of quaternion-weighted graphs and applied them to the analysis 
of the spectra for quaternionic quantum walks on graphs. We also generalized the theory of first 






























































電気回路理論に由来する resistance distance は，グラフのラプラシアンを用いて定義され，





に一般化されて成り立つことを示した．また，有限グラフ上の四元数 Grover walk の左固有値
問題にグラフの第２種四元数重み付きゼータ関数の行列式等式を応用して，左固有値の決定を
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